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integrates many fisheries-related datasets to estimate energy flows between functional
groups and simulate changes based on changing fishing and predation pressure. The EwE
model looks primarily at predator-prey relationships as the key force of change in functional group populations, without considering the effects of changing ocean biogeochemistry, which can play a key role in the growth of primary producers and lower trophic level
consumers. In this study, we use the results of a full biogeochemical model to force the
lower trophic levels. The model considers the biogeochemical pathways of major nutrients as well as dissolved oxygen, dissolved inorganic carbon, and alkalinity, and is integrated with a full ocean-atmosphere physical ocean model. With this information, it predicts
the population changes in three size classes of phytoplankton. By using this information
in conjunction with the EwE model, we can study the potential effects of biogeochemical
changes in the ocean on upper trophic level populations.

A GLIMPSE OF OCEAN BIODIVERSITY THROUGH EXPLORATION COUPLED
WITH TELEPRESENCE
Technology enables each advancement made in exploration, from the poles to the deepest reaches of the ocean, to outer space. Discovery of new life at hydrothermal vents was
made possible by submersible technology, and continued enhancements in satellite sensors provide ever-improving discoveries of planetary scale changes like those due to El
Nino and those talking place in the deepest parts of the ocean. It is cutting-edge technology that enables us to expand boundaries of the known world while engaging all who wish
to be involved in these discoveries in real-time. With the unprecedented advancements in
all areas of technology, learning is no longer restricted to a place and time, and students
are perhaps the most profoundly affected by this evolution in how they learn and where
they learn than any other segment of our society. The NOAA Ship Okeanos Explorer, outfitted with state-of-the-art telepresence capabilities, will enable us to expand the reach of
NOAA ocean science in novel ways to students of all ages. This presentation will focus on
the status of bringing the unknown ocean world in new ways to all who wish to explore it.
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SALINITY-BASED ECOLOGICAL AND HYDROLOGIC GOALS FOR BISCAYNE
AND FLORIDA BAYS
Goals for desired ecological conditions for Southern Biscayne Bay and Northeast Florida
Bay have been developed to promote the ongoing restoration efforts in South Florida,
including CERP. These goals include healthy seagrass communities that support a variety
of estuarine faunal species. The ability to reach these ecological goals is dependent upon
the available fresh water volume, quality, timing and location. Salinity, a direct and integral
result of the distribution of fresh waters in the estuarine zone, is used to establish a practical link to the hydrologic restoration targets. Several different analytical and modeling
methods/studies were used to produce a range of estimates for the volumes of fresh water
required to reach local restoration goals. Estimated annual volumes for Northeastern
Florida Bay are 7.1 x 108 m3/yr, while Southern Biscayne with its far greater tidal exchange
rate requires an estimated 1.4 x 109 m3/yr. Both estimates carry uncertainties of approximately 20% and assume a natural hydropattern

DECADAL PREDICTION: CLOSING THE GAP BETWEEN CLIMATE
PROJECTIONS AND SEASONAL FORECASTS
Predicting climate variations over the next decade has clear socio-economic benefits. Less
clear perhaps, but of equal or greater importance, is the reduced uncertainty in climate
change projections that will result from better understanding and modelling of the climate
system. Here, skilful decadal hindcasts of North Atlantic sector climate are presented. The
hindcasts were performed with the MPI-OM/ECHAM5 model, were ten years long, consisted of three ensemble members, and covered the period 1955 till 2005. Initial conditions
were generated by relaxing coupled model sea surface temperature to observations. The
model is able to predict Atlantic meridional overturning circulation changes and surface
temperature variation over the North Atlantic, North America and Western Europe out
to a decade in advance. Our prediction for the next decade indicates a weakening of the
MOC and delay in the anthropogenic induced warming of the surface temperature in
these regions, and globally. Major differences to seasonal forecasting shall be discussed,
by presenting results from similarly performed seasonal forecasts. The role of high versus
low latitudes in the initialisation technique, and the sensitivity to the treatment of salinity
are investigated in additional experiments. Sensitivityto model formulation is also assessed
with experiments using another model(NEMO/ECHAM5).
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CLIMATE-DRIVEN CHANGE IN THE BIODIVERSITY SOFT BOTTOM
MACROBENTHOS? - ARCTIC CASE STUDY (KONGSFJORDEN, SPITSBERGEN)
Increased interest in consequences of climate change motivates research in high arctic.
Glaciers’retreat and increased input of Atlantic water into arctic fjords are predicted
consequences of climate warming. Glaciers’retreat is accompanied by an increase in
meltwater outflow and a flux of inorganic particles and therefore has a direct influence on the benthic communities diversity and its variability. Also the balance between
Arctic and Atlantic water conditions in the fjord is probably sensitive to climate changes.
Kongsfjorden (79 N) is one of European Biodiversity Research Site. The year-to-year
(1997 - 2006) biodiversity in benthos at three monitoring stations in Kongsfjorden is
compared. The main aim was to answer the question how the benthic diversity in Arctic
was changing (in the decadal period of time) and whether climatic differences in following
years influence the variability in benthic biodiversity. “Warm years” with high amount of
Atlantic water advected, warm air temperature and strong glacial outflow are contrasted
to “cold years” with local waters domination and less intensive glacial discharge. The patterns of diversity change are related to environmental changes and its climate proxies.
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THE DISTRIBUTION OF COLORED DISSOLVED ORGANIC MATTER (CDOM)
AND SALINITY ALONG THE SOUTHERN NEW ENGLAND COAST FROM
AIRCRAFT REMOTE SENSING
Using in situ measurements of estuary color, algorithms were developed to estimate
colored dissolved organic matter absorption at 412 nm (aCDOM412) and surface salinity in New England waters. Model estimates were compared with measured CDOM
absorption values and surface salinities from Narragansett Bay, Rhode Island. Statistical
analysis showed a strong correlation (R = 0.88) between aCDOM412 and the ratio of
remotely sensed reflectance at 665 and 490 nm. The standard error between measured
and predicted absorption values was 0.1 /m. Results also showed a strong correlation (R =
-0.92) between aCDOM412 and salinity, with a standard error of 0.5 parts per thousand
(ppt). The robustness of the aCDOM412 algorithm was tested using in situ spectral measurements (2005 - 2007) from Narragansett Bay, the Providence River, and Long Island
Sound to predict surface salinity. Test results indicated a very strong correlation (R = 0.92)
between measured and predicted salinities with a standard error of 1.0 ppt. Using aircraft
spectral data from Long Island Sound to Nantucket Sound, the spatial and temporal variation in aCDOM412 and salinity are presented on a regional scale.

Keen, T. R., Naval Research Laboratory, Stennis Space Center, USA, timkeen@charter.net;
Harding, F., Naval Research Laboratory, Stennis Space Center, USA
SEASONAL PATTERNS OF EXCHANGE BETWEEN ST. LOUIS BAY AND
MISSISSIPPI SOUND, U.S.A.
The dynamics of estuarine and coastal flow within Mississippi Sound, USA, are being
investigated using numerical models. The hydrodynamics for 2005 have been simulated
on nested grids as small as 80 m. The flow fields calculated on this grid are used to
transport dissolved material using both Lagrangian and Eulerian numerical methods.
First, discrete particles were released at several points within St. Louis Bay. The second
method calculates the transport of a non-conservative tracer using a 3D transport model.
The circulation within the bay is dominated by tidal flow with periodic cold fronts and
occasional tropical cyclones. The weak residual tidal flow and asymmetric circulation
within the bay can transport dissolved material to the entrance of the bay but is not strong
enough to continuously move it into the adjacent sound. Circulation within the bay and
sound during cold fronts can assist this tidal flow in transporting dissolved material into
Miss. Sound. The dominant mechanism for exchange between St. Louis Bay and Miss.
Sound appears to be tropical cyclones. The model results suggest that significant exchange
occurs during both the increasing and waning phases of a hurricane. This result supports
previous field work, which indicates that dioxins and heavy metals from outfalls within the
bay are showing up in shellfish and sediments in Mississippi Sound.
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MERCURY TRANSPORT AND BIOACCUMULATION IN THE ALVARADO
LAGOON SYSTEM, VERACRUZ STATE, MEXICO
The Alvarado Lagoon System (ALS) consists of shallow rivers and lagoons connected to
the Gulf of Mexico (GOMEX) by a narrow channel. We collected samples of water and
seafood in the wet (September 2005) and dry (March 2003 and 2005) seasons, and human
hair and sediment in 2005. Total Hg in sediments ranged from 27.5 to 90.5 µg Hg/g dry
weight, while fish and shellfish Hg levels ranged from 0.01 to 0.35 µg Hg/g wet weight.
Total Hg in human hair ranged from 0.10 to 3.36 µg Hg/g (n = 47) and 58 % of the hair
samples were above 1.00 µg Hg/g. Mean hair Hg levels were 1.12 ± 0.62 and 1.48 ± 0.86
µg/g for children (n = 20) and adults (n = 27), respectively. Water column concentrations
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of total unfiltered Hg ranged from 0.9 to 12.6 ng/L. These levels are similar to other estuaries that discharge into the northern GOMEX. The ALS discharges around 95 kg Hg/yr
into GOMEX, approximately 0.38 % of the total annual atmospheric Hg deposition, and
about 0.43 % of annual Mississippi river discharge.
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LEAD CONCENTRATIONS AND ISOTOPIC RATIOS IN CORALS AND WATER
NEAR BERMUDA, 1780-2000 A.D.
Lead (Pb) naturally occurs in the environment, but the dominant recent sources are anthropogenic, significantly altering the global lead cycle. In order to document the complete
history of oceanic, anthropogenic Pb transient in the North Atlantic Ocean, this study
focuses on Pb concentrations and isotope records from annually-banded coastal corals
near Bermuda during the past 220 years. Anthropogenic lead emissions in this area have
been dominated by the industrialization of North America beginning in the 1840’s and
leaded gasoline, which was introduced in the 1920’s, began to phase-out in the mid-1970’s
and substantially completed by the late 1990’s. From the late 1700’s to 1900, 206Pb/207Pb and
208
Pb/207Pb isotope ratios (Pb I.R.) show peak values in the middle of the 19th Century. We
suggest that this signal is a reflection of the early dominance of Upper Mississippi Valley
Pb ore in the United States, as is also seen in the estuarine sediments of Rhode Island.

SALINITY AND MESO-ZOOPLANKTON COMMUNITIES IN FLORIDA BAY
Florida Bay has significant spatial and temporal salinity variability, due to heterogeneity
in freshwater sources, minimal exchange between the four major sub-regions, seasonal
cycles of rainfall, runoff, and evaporation, and the influence of large-scale phenomena (i.e.
tropical cyclones and El Nino). Furthermore, salinity will likely be the abiotic parameter
most directly affected by CERP activities. Meso-zooplankton occupy a vital link in the
pelagic trophic network, providing an energy pathway between phytoplankton and upper
trophic levels. Understanding the relationship between meso-zooplankton communities
and salinity is necessary to formulate quantitative, testable hypotheses as to the potential
effect of CERP projects on meso-zooplankton. To address this issue there has been an
ongoing long-term research program to study meso-zooplankton communities in Florida
Bay. Analyses will be presented which focus on determining if salinity and other environmental parameters contribute to the observed temporal and spatial variability in mesozooplankton communities, if high or low salinity extremes have distinct meso-zooplankton communities, and if large-scale phenomena alter the meso-zooplankton community.
From these results, hypotheses will be constructed regarding the potential effect of CERP
on meso-zooplankton in Florida Bay.
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BIOLOGICAL CYCLING OF SILICON, NITROGEN AND CARBON IN THE NE
PACIFIC AND THE BERING AND CHUKCHI SEA
Diatoms control the cycling of silicon and contribute significantly to the downward flux
of biogenic silica (BSi), nitrogen and carbon in many oceanic regions. We investigated the
contribution of diatoms to primary productivity and nutrient cycling in surface waters
across the NE Pacific and Bering and Chukchi Seas during July 2006. In the NE Pacific,
[BSi] was <1 µmol L-1, mean particulate Si:C and Si:N ratios were 0.07 and 0.37, respectively, and net BSi production was positive in the euphotic zone. The Bering and Chukchi Seas
exhibited [BSi] over 10 µmol L-1. Mean particulate Si:C and Si:N ratios were 0.25 and 1.54,
respectively, in the Bering Sea and 0.26 and 1.96 in the Chukchi Sea. Euphotic zone BSi
production was positive in the Chukchi Sea, while the Bering Sea exhibited net BSi dissolution. During this study, the highest carbon and nitrate uptake rates were measured in the
Chukchi Sea (up to 10 µmol L-1 d-1 and 480 nmol L-1 d-1, respectively). This study was the
first to assess diatom dynamics across the subarctic NE Pacific to the western Arctic.
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EVERGLADES RESTORATION AND THE FLORIDA KEYS NATIONAL MARINE
SANCTUARY: MONITORING FOR POSSIBLE ECOSYSTEM EFFECTS
The 9,800-square-kilometer Florida Keys National Marine Sanctuary (FKNMS) is located
downstream of the Everglades and may be impacted by increased freshwater flows resulting from implementation of the Comprehensive Everglades Restoration Plan. The FKNMS
includes extensive areas of seagrass beds, which are sensitive to levels of eutrophication,
and the only system of coral reefs in North America. Everglades restoration intends to
“do no harm” to the Florida Reef Tract, and a comprehensive set of monitoring projects
will help determine whether this desired outcome occurs and, if not, whether adaptive
management of freshwater outflows may need to be invoked. Baselines for FKNMS monitoring were established as early as 1995 and include physical and chemical properties of
surface waters and the water column as well as ecological monitoring of seagrass and coral
reef communities and associated populations. Results to date indicate that nutrient ratios
in seagrasses and relative abundance of seagrasses and macroalgae are particularly informative indicators of water quality to FKNMS managers.
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THE COHERENCE OF UPPER OCEAN HEAT TRANSPORT IN THE WESTERN
NORTH ATLANTIC
The coherence of heat transport in the upper 800m of the western North Atlantic is tracked
using a thermodynamics-only model, with geostrophic surface velocities specified from
altimetric sea surface height and the vertical profile derived from hydrographic data. The
model comprises an upper ocean mixed layer and interior layers forced by geostrophic
advection. The pathways of mass and temperature transport are examined from the Gulf
Stream’s separation to beyond the trifurcation into the North Atlantic Current (NAC), the
Azores Current, and the southern recirculation return flow. The pathways are complex and
vary significantly with time, with surprisingly little coherence in transports along the Gulf
Stream itself. Inflow anomalies from the Labrador Current are well-correlated with those in
the North Atlantic Current; both are lag-correlated with the NAO and with the Sverdrup
transport. The Gulf Stream mass and temperature transport variations are only weakly
correlated with either the NAC or the NAO. This description of heat and mass transports
bears little resemblance to an ocean heat conveyor belt, at least for the upper limb, and
reveals instead nearly independent fluctuations on interannual time scales. The heat budget
of the region where the subpolar and subtropical gyres interact (the intersection of the
Labrador Current, North Atlantic Current, and Gulf Stream) is examined in detail to determine the heat source for the relatively warm North Atlantic Current.
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DYNAMICS OF MIXING HOTSPOTS ON THE ROUGH, NEAR-CRITICAL
OREGON SLOPE

INFERRING PROPAGATION DIRECTION OF NONLINEAR INTERNAL WAVES IN
A VERTICALLY SHEARED BACKGROUND FLOW

Observations of internal waves and turbulence on the near-critical Oregon slope (Moum
et al 2002, Nash et al 2007) have identified localized regions of intense mixing at several
sites across the slope. A synoptic snapshot of XCP- and LADCP-derived velocities and
inferred turbulence during fall 2005 is used to investigate the source of these hotspots.
Although barotropic tidal velocities are predominantly along large-scale isobaths, both
across- and along-slope topographic interactions may be present as a result of strong
baroclinic motions and small-scale, 3-D topography. Tidal fits to across-slope velocities
display instances of upward and downward phase propagation suggesting the existence
of both on- and offshore propagating internal tide energy. At certain locations, turbu-

Wave propagation direction may be difficult to estimate from velocity profiler measurements in coastal waters, owing to wave-induced heaving of background shears. We discuss
three approaches to this problem. The first method estimates wave signals from high-pass
filtered time series. The second infers wave direction from lagged correlations of echo
intensity between the spatially-separated acoustic beams of the profiler. The third separates background and wave signals by regressing the high-pass filtered velocity field onto a
normal mode model. Advantages and disadvantages of each method are discussed, based
on simulated and observed signals.
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